Internal deletions in the gene for an Escherichia coli outer membrane protein define an area possibly important for recognition of the outer membrane by this polypeptide.
A series of overlapping deletions has been constructed in the ompA gene which encodes the 325-residue Escherichia coli outer membrane protein OmpA. Immunoelectron microscopy showed that the OmpA fragments were either located in the periplasmic space or were associated with the outer membrane. Apparently an area between residues 154 and 180 is required for this association; all proteins missing this area were found to be periplasmic. The nature of this association remained unknown; no membrane-protected tryptic fragments could be identified for any of these polypeptides. Hybrid genes were constructed encoding parts of the periplasmic maltose binding protein and an area of the ompA gene coding for residues 154-274. The corresponding proteins were not localized to the outer membrane but remained attached to the outer face of the plasma membrane, possibly because the normal mechanism of release from this membrane was impaired. In the OmpA protein the conspicuous sequence Ala180-Pro-Ala-Pro-Ala-Pro-Ala-Pro187 exists. Frameshift mutants were constructed to eliminate this sequence. There was no effect on the incorporation of the mutant proteins into the outer membrane. Thus, this "hinge" region is not involved in sorting. A proposal suggesting the existence of a sorting signal common to several outer membrane proteins (Benson, S. A., Bremer, E., and Silhavy, T. J. (1984) Proc. Natl. Acad. Sci. U. S. A. 81, 3830-3834) was subsequently rejected (Bosch, D., Leunissen, J., Verbakel, J., de Jong, M., van Erp, H., and Tommassen, J. (1986) J. Mol. Biol. 189, 449-455; Freudl, R., Schwarz, H., Klose, M., Movva, N. R., and Henning, U. (1985) EMBO J. 4, 3593-3598). Although it is not known whether or not the outer membrane association observed represents a step in the normal sorting mechanism, it is concluded that it remains an open question whether or not a sorting signal, as proposed originally, exists in outer membrane proteins.